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Foreword

ISO (the International Organization for Standardization) is a worldwide federation of national standards bodies (ISO
member bodies). The work of preparing International Standards is normally carried out through ISO technical
committees. Each member body interested in a subject for which a technical committee has been established has
the right to be represented on that committee. International organizations, governmental and non-governmental, in
liaison with 1SQ_also take part in the work 1SQ collahorates closely with the International Electrotechnical

Commissipn (IEC) on all matters of electrotechnical standardization.

Internatiorjal Standards are drafted in accordance with the rules given in the ISO/IEC Directives,|Part 3.

Draft Interpational Standards adopted by the technical committees are circulated to the, member bodigs for voting.
Publication as an International Standard requires approval by at least 75 % of the member bodies castjng a vote.

Attention is drawn to the possibility that some of the elements of this InternationahStandard may be the subject of
patent rights. 1ISO shall not be held responsible for identifying any or all such patent rights.

Internationjal Standard 1SO 15695 was prepared by Technical Committee~lSO/TC 107, Metallic and other inorganic
coatings.
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Vitreous and porcelain enamels — Determination of scratch
resistance of enamel finishes
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3.1

scratch resistance
highest force, in newtons, at which the scratch retains the colour of the felt pen for each individual colour (red,
green, blue and black) over less than 50 % of the tested length

4  Principle

By means of an apparatus with a diamond indenter, a test specimen is submitted to a stepwise insertion force. The

scratches

obtained are subsequently coloured using felt pens with erasable ink.

1) To be published. (Revision of ISO 7724-3:1984)
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The erasability of these colourations is a measure of the resistance to scratching of the enamelled product.

The trace that may be left by the diamond after testing does not constitute a failure for the purpose of this
assessment.

5 Apparatus

5.1 Turntable and indenter

The apparatus shown in Figure 1 consists of a turntable with a radius of at least 50 mm and a clamping device.
When starteff, the turnitable shall be able o make only one complete revoiution in 10 s 10 13 S, and| then stop
automatically.

The equipmgnt comprises a diamond indenter with a cone angle of 90°+ 1° and a curwature of| radius of
90 um £ 3 pm held in a holder of Fe 360 (see Figure 2). The crystallographic main axis <001>\of the digmond and
the longitudipal axis of the holder shall be parallel to each other. The diamond indenter shall be able |to provide
forces from Q N to 10 N with a precision of 0,1 N, by means of an arm with suitable weights.

5.2 Felt p¢

D

ns

Red, green, plue and black felt pens of identical manufacture are required-After each colour has been|applied to
the test spgcimen, allowed to dry and wiped with a cotton clothy“the surface discolouration| shall be
dE* = 10 maximum, in accordance with ISO 7724-3.

Key
1 Indenter
2  Turntable

Figure 1 — Apparatus

2 © IS0 2000 — All rights reserved


https://standardsiso.com/api/?name=2c9a2e133086192c5b76096468f1841d

ISO 15695:2000(E)

Dimensions in millimetres unless stated otherwise
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3 Relativg direction of the movement of the diamond with respect to the test specimen

Figure 2 — Indenter

6 Prepgaration of test specimens
Test spec|mens shall be prepared in accordance with 1ISO 2723 for steel, ISO 2724 for cast iron or I$O 13804 for

aluminium| The coating thickness of the enamel shall be at least 50 um. The test specimen shall be|cleaned with
alcohol and dried with & cetton cloth.

7 Procgdure

The test procedure cornsists of the fottowing steps:

a) Attach the test specimen to the turntable.

b) Adjust the radius of the circle so that all circles can be made between 25 mm and 45 mm.

c) Adjust the apparatus so that the diamond indenter forms a 90° angle with the test specimen.
d) Setthe initial force to 10 N.

e) Create a circular scratch by turning the test specimen 360° at a force of 10 N.
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f)  Adjust the force and the radius. Repeat the procedure with the next lower force using increments of 1 N. The
greatest force shall always be used for the outer circle. Adjust the radius by an increment of 1. mm or 2 mm for
each value of force between 0 N and 10 N (see Figure 3).

g) Colour the circles with felt pens (5.2) as shown in Figure 3.

h) Wait at least 1 min for the ink to dry.

i)  Wipe each coloured area with a separate dry clean cotton cloth.

Dimensions in millimetres
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4 Green

Figure 3 — Example of a typical scratch and colouring pattern

8 Determination of the scratch resistance

Inspect the test specimen visually at a distance of 25 mm under typical laboratory illumination conditions (500 lux to
800 lux). Record the highest force at which the scratch retains the colour of the felt pen for less than 50 % of the
tested length. This force value represents the measure of the scratch resistance of the enamel coating.

If there is any doubt about the estimated 50 % value, the determination shall be repeated by another person.
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